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AMENDMENTS TO THE CLAIMS 

This listing of the claims will replace all prior versions and listings of claims in 
this application: 

Listings of the Claims 

1 . (Currently Amended) A method of compressing an image file comprising: 

choosing an image file to be compressed and decomposing it the image into slices; 
finding a trend line for each slice and calculating trend line information describing 

the trend line; 

calculating for each slice a detrended image slice, by subtracting from each slice 
its trend line and storing the trend line information describing the trend line; 
choosing a chaotic system; 

applying selected digital initialization codes to the chaotic system such that each 
initialization code produces a periodic orbit and stabilizes the otherwise unstable periodic orbit; 

generating a basic waveform for each periodic orbit such that the basic waveform 
is in a one-to-one correspondence to the initialization code for the periodic orbit; 

selecting basic waveforms to be used with each detrended image slice and storing 
their corresponding initialization codes; and 

providing a compressed image file, wherein the compressed image file comprises 
the initialization codes and trend line information for each detrended slice. 

transforming th e d e tr e nd e d imag e slice and th e s e l e ct e d basic waveforms to a 
prop e r frequ e ncy range and storing fr e qu e ncy information describing th e transformation; 

calculating w e ighting factors to cr e at e a w e ight e d sum of the selected basic 
waveforms to approximat e e ach d e tr e nded image slice and storing the weighting factors; and 

combining th e stored tr e nd lin e information, th e stor e d initialization codes, th e 
stor e d fr e qu e ncy information and the stor e d w e ighting factors for e ach detrend e d imago slic e to 
compris e a compr e ss e d imag e fil e . 

2. (Currently Amended) The method of compressing an image file of claim 1 further 
comprising th e st e ps of : 

calculating weighting factors to create a weighted sum of the selected basic 
waveforms to approximate each detrended image slice and storing the weighting factors; and 

PAGE 2 of 20 



Application No. 09/756814 Docket No.: UON-P01-004 

Amendment dated September 1 9, 2005 
After Final Office Action of June 17, 2005 

removing from the weighted sum of the selected basic waveforms any selected 
basic waveforms not deemed necessary to approximate sufficiently well the image file and of 
removing the corresponding stored initialized codes. 

3. (Currently Amended) The method of compressing an image file of claim 1 further 
comprising th e st e p of 

calculating weighting factors to create a weighted sum of the selected basic 
waveforms to approximate each detrended image slice and storing the weighting factors; and 

identifying trends over sections of compressed image file and replacing the stored 
weighting factors for the sections of compressed image file by a suitable function. 

4. (Currently Amended) A The method of claim 1 , further compressing a s e ri e s of imag e 
files, comprising r e p e ating th e m e thod of compr e ssing an imago fil e of claim 1 for e ach imag e fil e 
and r e placing the stored weighting factors for each compr e ss e d imag e fil e by providing a suitable 
function to weight the selected basic waveforms. 

5. (Currently Amended) A system of compressing an image file comprising: 

means for choosing an image file to be compressed and decomposing it -the image 

into slices; 

means for finding a trend line for each slice and calculating trend line information 
describing the trend line; 

means for calculating for each slice a detrended image slice, by subtracting from 
each slice its trend line and storing the trend line information describing the trend line; 

means for choosing a chaotic system; 

means for applying selected digital initialization codes to the chaotic system such 
that each initialization code produces a periodic orbit and stabilizes the otherwise unstable periodic 
orbit; 

means for generating a basic waveform for each periodic orbit such that the basic 
waveform is in a one-to-one correspondence to the initialization code for the periodic orbit; 

means for selecting basic waveforms to be used with each detrended image slice 
and storing their corresponding initialization codes; 
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means for providing a compressed image file, wherein the compressed file 
comprises the initialization codes and trend line information for each detrended slice. 

m e ans for transforming th e d e tr e nd e d imag e slic e and tho selected basic 
wav e forms to a prop e r fr e qu e ncy rang e and storing fr e qu e ncy information d e scribing th e 
transformation; 

m e ans for calculating w e ighting factors to cr e at e a w e ight e d sum of th e s e l e ct e d 
basic wav e forms to approximat e e ach d e tr e nd e d imag e slic e and storing th e w e ighting factors; and 

m e ans for combining th e stor e d tr e nd lin e information, th e s tor e d initialization 
cod e s, th e stored fr e qu e ncy information and th e s tor e d w e ighting factors for e ach detr e nd e d imag e 
slic e to compris e a compr e ss e d imag e fil e . 

6. (Currently Amended) The means for compressing an image file of claim 5 further 
comprising: 

means for calculating weighting factors to weighted sum of the selected basic 
waveforms to approximate each detrended image slice and storing the weighting factors; and the 

means for removing from the weighted sum of the selected basic waveforms any 
selected basic waveforms not deemed necessary to approximate sufficiently well the image file 
and the means for removing the corresponding stored initialized codes. 

7. (Currently Amended) The means for compressing an image file of claim 5 further 
comprising: 

means for calculating a suitable function to weight the selected basic waveforms; 

and the 

means for identifying trends over sections of compressed image file and th e m e ans 
for r e pla c ing th e stor e d weighting factors for the se ctions of compr es s e d audio fil e by a suitabl e 
function . 

8. (Currently Amended) A system for compressing an image file comprising: 

a chaotic system; 

a compression controller to apply selected digital initialization codes to the chaotic 
system to drive it onto periodic orbits and to produce a basic waveform for each periodic orbit that 
is in a one-to-one correspondence with the initialization code for the periodic orbit; 
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an image decomposer to decompose an image to be compressed into slices; 

a slice data detrender to calculate for each slice a detrended image slice by 
subtracting from each slice its trend line and to store the trend line information; 

a waveform comparator to select the basic waveforms to be used with each 
detrended image slice and to store their corresponding initialization codes; 

a wav e form w e ight e r (i) to transform th e d e tr e nd e d imag e slic e and th e s e l e ct e d 
ba s ic wav e forms to a prop e r fr e qu e ncy rang e and to stor e fr e quency information d e scribing th e 
transformation and (ii) to calculat e w e ighting factor s to cr e at e a w e ight e d s um of th e s e lect e d basic 
wav e forms to approximate e ach d e trend e d imag e slic e and to stor e th e w e ighting factors; and 

a storage device to combine at least the stored trend line information? and the 
stored initialization codes , th e stor e d fr e qu e ncy information and th e stor e d w e ighting factors for 
each detrended image slice to comprise a compressed image file. 

9. (Currently Amended) A method of d e compr e ssing a compr e ss e d imag e fil e produc e d 
according to th e The method of claim 1 further comprising: 

choosing a compressed image file; 

stripping stored initialization codes out of the compressed image file and applying 
the stored initialization codes to a chaotic system substantially the same as the chaotic system used 
in producing the compressed image file to produce the corresponding basic waveforms; 

stripping th e stor e d fr e qu e ncy information out of th e compr e ss e d imag e fil e and 
using th e stor e d fr e qu e ncy information to transf e r th e basic wav e form to th e proper fr e quency 
range; 

combining th e basic wav e forms according to th e s tor e d w e ighting factors to 
produc e a d e tr e nd e d imag e slic e ; and 

stripping the trend line information out of the compressed image file and using the 
trend line information to regenerate a trend line to add to the detrended image slice to produce an 
approximation of an original image slice. 

10. (Currently Amended) A m e thod of d e compr es sing a compress e d imag e file produc e d 
according to th e The method system of claim 5 4- further comprising: 

means for choosing a compressed image file; 
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means for stripping stored initialization codes out of the compressed image file and 
applying the stored initialization codes to a chaotic system substantially the same as the chaotic 
system used in producing the compressed image file to produce the corresponding basic 
waveforms; 

m e ans for stripping th e stor e d fr e qu e ncy information out of th e compr e ss e d imag e 
fil e and using th e stor e d fr e qu e ncy information to transf e r th e basic wav e form to th e prop e r 
fr e qu e ncy range; 

means for combining the basic wav e form s according to th e stor e d w e ighting 
factors to produc e a d e tr e nd e d imag e slic e ; and 

means for stripping the trend line information out of the compressed image file and 
using the trend line information to regenerate a trend line to add to the detrended image slice to 
produce an approximation of an original image slice. 

1 1 . (Currently Amended) A method of compressing a data signal, using a chaotic system, 
comprising: 

identifying a trend in the portion of the data signal; 

removing the trend from the portion of the data signal to provide detrended data; 

€tr causing the chaotic system to assume a periodic orbit by applying an 
initialization code to the chaotic system; 

hr generating a periodic waveform for the periodic orbit; 

er weighting the periodic waveform to approximate at least a portion of the 
detrended data signal; and 

dr merging the initialization code , information about the identified trend, and a 
representation of the weighting, to compress the portion of the data signal. 

12. (Previously Presented) The method of claim 11, including stabilizing the periodic 

orbit. 

13. (Cancelled) 

14. (Previously Presented) The method of claim 13, wherein identifying the trend 
includes determining a mathematical model for the trend. 
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15. (Cancelled) 

16. (Previously Presented) The method of claim 11, wherein the data signal comprises 
image data. 

17. (Previously Presented) The method of claim 11, wherein the data signal comprises 
audio and image data. 

18. (Previously Presented) A method of compressing a data signal, using a chaotic 
system, comprising: 

a. causing the chaotic system to assume a plurality of periodic orbits by 
applying a plurality of initialization codes to the chaotic system; 

b. generating a periodic waveform for each of a subset of the periodic 

orbits; 

c. weighting a subset of the generated periodic waveforms to approximate 
at least a portion of the data signal; and 

d. merging the initialization codes and information representative of the 
weighting, to compress the portion of the data signal. 

19. (Previously Presented) The method of claim 18, including assigning a zero weight to 
at least one of the subset of generated periodic waveforms. 

20. (Previously Presented) A method of compressing a slice of image data using a 
chaotic system, comprising: 

a. causing the chaotic system to assume a plurality of periodic orbits by 
applying a plurality of initialization codes to the chaotic system; 

b. generating a periodic waveform for each of the periodic orbits; 

c. weighting the periodic waveforms to approximate at least a portion of 
the slice of image data; and 

d. merging the initialization codes and information representative of the 
weighting, to compress the slice of image data. 
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21 . (Previously Presented) A method of compressing a slice of image data using a 
chaotic system, comprising: 

a. causing the chaotic system to assume at least one periodic orbit by applying at 
least one initialization code to the chaotic system; 

b. generating a periodic waveform for each of a subset of the at least one periodic 

orbit; 

c. weighting a subset of the generated periodic waveforms to approximate at least 
a portion of the slice of image data; and 

d. merging the at least one initialization code and information representative of 
the weighting, to compress the slice of image data. 

22. (Previously Presented) A method of compressing a data signal, using a chaotic 
system, comprising: 

a. causing the chaotic system to assume a periodic orbit by applying an 
initialization code to the chaotic system; 

b. generating a periodic waveform for the periodic orbit; 

c. weighting the periodic waveform to approximate a first portion of the data 

signal; 

d. identifying a correlation between data in the first portion of the data signal and 
data in at least one other portion of the data signal; 

e. merging the initialization code, a representation of the weighting, and a 
representation of the correlation, to represent the first portion of the data signal and the at least 
one other portion of the data signal, to compress the data signal. 

23. (Previously Presented) A method of decompressing a compressed representation of a 
first data signal, the compressed representation produced using a first chaotic system and 
containing an initialization code, comprising: 

a. causing a second chaotic system, substantially identical to the first chaotic 
system, to assume a predetermined periodic orbit by applying the initialization code to the 
second chaotic system; 

b. generating a periodic waveform for the periodic orbit; and 
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c. applying a predetermined weighting to the periodic waveform to produce at 
least a portion of a second data signal substantially identical to at least a portion of the first data 
signal. 

24. (Previously Presented) The method of claim 23, including stabilizing the periodic 

orbit. 

25. (Previously Presented) The method of claim 23, wherein the compressed 
representation includes trend information for the at least a portion of the first data signal. 

26. (Previously Presented) The method of claim 25, including applying the trend 
information to the at least a portion of the second data signal, to substantially reproduce the at 
least a portion of the first data signal. 

27. (Previously Presented) The method of claim 25, wherein the trend information 
includes a mathematical model of the trend. 

28. (Previously Presented) The method of claim 23, wherein the data signal comprises 
image data. 

29. (Previously Presented) The method of claim 23, wherein the data signal comprises 
audio and image data. 

30. (Previously Presented) A method of decompressing a compressed representation of a 
first slice of image data, the compressed representation produced using a first chaotic system and 
containing at least one initialization code, comprising: 

a. causing a second chaotic system, substantially identical to the first chaotic 
system, to assume at least one predetermined periodic orbit by applying the at least one 
initialization code to the second chaotic system; 

b. generating a predetermined periodic waveform for each of a subset of the at 
least one predetermined periodic orbit; and 
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c. applying a predetermined weighting to at least one generated predetermined 
periodic waveform to produce at least a portion of a second slice of image data substantially 
identical to at least a portion of the first slice of image data. 

31. (Previously Presented) A method of decompressing a compressed representation of a 
first data signal, the compressed representation produced using a first chaotic system and 
containing a plurality of initialization codes, comprising: 

a. causing a second chaotic system, substantially identical to the first chaotic 
system, to assume a plurality of predetermined periodic orbits by applying the initialization 
codes to the second chaotic system; 

b. generating a predetermined periodic waveform for each of a subset of the 
predetermined periodic orbits; and 

c. applying a predetermined weighting to at least one generated periodic 
waveform to produce at least a portion of a second data signal substantially identical to at least a 
portion of the first data signal. 

32. (Previously Presented) A method of decompressing a compressed representation of a 
first data signal, the compressed representation produced using a first chaotic system and 
containing a plurality of initialization codes, comprising: 

a. causing a second chaotic system, substantially identical to the first chaotic 
system, to assume a predetermined periodic orbit by applying the initialization codes to the 
second chaotic system; . 

b. generating a periodic waveform for the periodic orbit; 

c. applying a predetermined weighting to the periodic waveform to produce a 
first portion of a second data signal substantially identical to a first portion of the first data 
signal; and 

d. applying, to the first portion of the second data signal, a predetermined 
correlation between data in the first portion of the first data signal and data in at least one other 
portion of the first data signal, to produce at least one other portion of the second data signal 
substantially identical to the at least one other portion of the first data signal. 

33. (New) The method of claim 1, further comprising: 
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transforming the detrended image slice and the selected basic waveforms to a 
proper frequency range and storing frequency information describing the transformation. 

34. (New) The method of claim 1, further comprising: 

calculating weighting factors to create a weighted sum of the selected basic 
waveforms to approximate each detrended image slice and storing the weighting factors. 

35. (New) The method of claim 1, further comprising: 

transforming the detrended image slice and the selected basic waveforms to a 
proper frequency range and storing frequency information describing the transformation; and 

calculating weighting factors to create a weighted sum of the selected basic 
waveforms to approximate each detrended image slice and storing the weighting factors. 

36. (New) The method of claim 1 , further comprising: 

transforming the detrended image slice and the selected basic waveforms to a 
proper frequency range and storing frequency information describing the transformation; 

calculating weighting factors to create a weighted sum of the selected basic 
waveforms to approximate each detrended image slice and storing the weighting factors; and 

combining the stored trend line information, the stored initialization codes, the 
stored frequency information and the stored weighting factors for each detrended image slice to 
comprise a compressed image file. 

37. (New) The system of claim 5, further comprising: 

means for transforming the detrended image slice and the selected basic 
waveforms to a proper frequency range and storing frequency information describing the 
transformation. 

38. (New) The system of claim 5, further comprising: 

means for calculating weighting factors to create a weighted sum of the selected 
basic waveforms to approximate each detrended image slice and storing the weighting factors. 

39. (New) The system of claim 5, further comprising: 
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means for transforming the detrended image slice and the selected basic 
waveforms to a proper frequency range and storing frequency information describing the 
transformation; and 

means for calculating weighting factors to create a weighted sum of the selected 
basic waveforms to approximate each detrended image slice and storing the weighting factors. 

40. (New) The system of claim 5, further comprising: 

means for transforming the detrended image slice and the selected basic 
waveforms to a proper frequency range and storing frequency information describing the 
transformation; 

means for calculating weighting factors to create a weighted sum of the selected 
basic waveforms to approximate each detrended image slice and storing the weighting factors; and 

means for combining the stored trend line information, the stored initialization 
codes, the stored frequency information and the stored weighting factors for each detrended image 
slice to comprise a compressed image file. 

41 . (New) The system of claim 8, further comprising: 

a waveform weighter to transform the detrended image slice and the selected basic 
waveforms to a proper frequency range and to store frequency information describing the 
transformation. 

42. (New) The system of claim 8, further comprising: 

a waveform weighter to calculate weighting factors to create a weighted sum of the 
selected basic waveforms to approximate each detrended image slice and to store the weighting 
factors. 

43. (New) The system of claim 8, further comprising: 

a waveform weighter (i) to transform the detrended image slice and the selected 
basic waveforms to a proper frequency range and to store frequency information describing the 
transformation and (ii) to calculate weighting factors to create a weighted sum of the selected basic 
waveforms to approximate each detrended image slice and to store the weighting factors. 



PAGE 12 of 20 



Application No. 09/756814 Docket No.: UON-P01-004 

Amendment dated September 19, 2005 
After Final Office Action of June 17, 2005 

44. (New) The system of claim 8, further comprising: 

a waveform weighter (i) to transform the detrended image slice and the selected 
basic waveforms to a proper frequency range and to store frequency information describing the 
transformation and (ii) to calculate weighting factors to create a weighted sum of the selected 
basic waveforms to approximateeach detrended image slice and to store the weighting factors, 
wherein the storage device combines aUeast the stored trend line information and the stored 
initialization codes, the stored frequency information and the stored weighting factors for each 
detrended image slice to comprise a compressed image file. 

45. (New) The system of claim 1, further comprising: 

transforming the detrended image slice and the selected basic waveforms to a 
proper frequency range and storing frequency information describing the transformation; 

calculating weighting factors to create a weighted sum of the selected basic 
waveforms to approximate each detrended image slice and storing the weighting factors; 

providing the weighting factors and the frequency information in the compressed 

file; 

stripping the stored frequency information out of the compressed image file and 
using the stored frequency information to transfer the basic waveform to the proper frequency 
range; and 

combining the basic waveforms according to the stored weighting factors to 
produce a detrended image slice. 

46. (New) The system of claim 5, further comprising: 

means for transforming the detrended image slice and the selected basic 
waveforms to a proper frequency range and storing frequency information describing the 
transformation; 

means for calculating weighting factors to create a weighted sum of the selected 
basic waveforms to approximate each detrended image slice and storing the weighting factors; 

means for providing the weighting factors and the frequency information in the 
compressed file; 
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means for stripping the stored frequency information out of the cpmpressed image 
file and using the stored frequency information to transfer the basic waveform to the proper 
frequency range; and 

means for combining the basic waveforms according to the stored weighting 
factors to produce a detrended image slice. 
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